Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.044; wR factor = 0.133; data-to-parameter ratio = 21.3.
In the title compound, C 22 H 13 Cl 2 N 5 O 3 S 2 , the thiadiazine ring adopts a half-chair conformation. The benzene rings of the chlorophenoxy and chlorobenzyl groups and the thiophene ring form dihedral angles of 35.6 (1), 80.7 (1) and 14.2 (1) , respectively, with the triazole ring. In the crystal, molecules are connected into sheets parallel to (111) by intermolecular C-HÁ Á ÁN and C-HÁ Á ÁCl hydrogen bonds. In addition,stacking interactions are observed between thiophene and triazole rings, and between inversion-related triazole rings [centroid-centroid distances = 3.5975 (11) and 3.4324 (11) Å ].
Related literature
For general background to and applications of 1,2,4-triazole derivatives, see: Shujuan et al. (2004) ; Clemons et al. (2004) ; Johnston (2002) ; Wei et al. (2007) . For ring conformations and ring puckering analysis, see: Cremer & Pople (1975) . For bond-length data, see: Allen et al. (1987) ; Jin et al. (2004) . For related structures, see: Goh et al. (2010a,b,c,d Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009). 7-(4-Chlorobenzylidene)-3-[(4-chlorophenoxy)methyl]-6-(4-nitrothiophen-2-yl)- 7H-1,2,4triazolo[3,4- 
Comment
The 1,2,4-triazole nucleus has been incorporated into a wide variety of therapeutically interesting compounds. Several compounds containing 1,2,4-triazole rings are well known as drugs. For example, fluconazole is used as an antimicrobial drug (Shujuan et al., 2004) , while vorozole, letrozole and anastrozole are non-steroidal drugs used for the treatment of cancer (Clemons et al., 2004) and loreclezole is used as an anticonvulsant (Johnston et al., 2002) . Similarly substituted derivatives of triazole possess comprehensive bioactivities such as antimicrobial, anti-inflammatory, analgesic, antihypertensive, anticonvulsant and antiviral activities (Wei et al., 2007) . In continuation of our search on the synthesis of biologically active compounds, we synthesized triazolothiadiazine from triazole.
In the title compound, the 1,2,4-triazole (C8/N1-N3/C9) and thiophene (C12-C15/S2) rings are essentially planar, with maximum deviations of 0.006 (2) and 0.003 (2) Å for atom C9 and C14, respectively. The 1,3,4-thiadiazine (C9-C11/N3/ N4/S1) ring is slightly distorted and may be regarded as having a half-chair conformation with puckering parameters, Q = 0.474 (2) Å, θ = 113.9 (2)°, φ = 149.1 (2)° (Cremer & Pople, 1975) .
The two benzene rings (C1-C6 and C17-C22) and the thiophene (C12-C15/S2) ring form dihedral angles of 35.6 (1), 80.7 (1) and 14.2 (1)°, respectively, with the 1,2,4-triazole ring (C8/N1-N3/C9). The geometric parameters are consistent with those observed in closely related structures (Goh et al., 2010a,b,c,d) . The bond lengths show normal values (Allen et al. 1987 ).
In the crystal packing ( Fig. 2) , the molecules are connected by intermolecular C15-H15A···N2 and C21-H21A···Cl1 interactions that link the molecules into two-dimensional arrays parallel to the (1 1 1). In addition, the molecular packing is also stabilized by π-π stacking interactions between thiophene (C12-C15/S2; centroid Cg1) and 1,2,4-triazole (C8/N1-N3/ C9; centroid Cg2) rings, with a Cg1···Cg2 # separation of 3.5975 (11) Å (symmetry code #: 1-x, 1-y, -z), and that between 1,2,4-triazole (C8/N1-N3/C9) rings at (x, y, z) and (-x, 1-y, -z), with their centroids separated by 3.4324 (11) Å.
Experimental
To a soultion of 4-Amino-5-[(p-chlorophenoxy)methyl]-4H-1,2,4-triazole-3-thiol (0.01 mol) and 2-bromo-3-(pchlorophenyl)-1-(5-nitrothiophen-2-yl) prop-2-en-1-one (0.01 mol) in ethanol, a catalytic amount of anhydrous sodium acetate was added. The solution was refluxed on a water bath for 9 h. The solid product that separated out was filtered and dried. It was then recrystallized from ethanol. Single crystals suitable for X-ray analysis were obtained from a 1:2 mixture of DMF and ethanol by slow evaporation.
supplementary materials sup-2 Refinement H atoms were placed in calculated positions with C-H = 0.93-0.97 Å. The U iso value of H atoms were constrained to be 1.2U eq of the carrier atom. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.31310 (6) 0.39243 (5) (7) 0.0060 (7) C7 0.0338 (10) 0.0613 (12) 0.0345 (9) 0.0139 (9) 0.0063 (7) 0.0156 (8) C8 0.0308 (9) 0.0439 (10) 0.0287 (8) 0.0090 (7) 0.0048 (6) 0.0046 (7) C9 0.0328 (8) 0.0338 (8) 0.0285 (7) 0.0086 (7) 0.0076 (6) 0.0050 (6) (7) 0.0087 (7) 0.0074 (6) C13 0.0331 (9) 0.0427 (10) 0.0329 (8) 0.0063 (8) 0.0058 (7) 0.0053 (7) C14 0.0309 (9) 0.0404 (10) 0.0457 (10) 0.0031 (8) 0.0069 (8) 0.0002 (8) C15 0.0408 (11) 0.0304 (9) 0.0591 (12) 0.0004 (8) 0.0172 (9) 0.0059 (8) C16 0.0346 (9) 0.0352 (9) 0.0315 (8) 0.0056 (7) 0.0082 (7) 0.0046 (7) (8) 0.0047 (7) 0.0089 (7) C21 0.0434 (11) 0.0495 (11) 0.0341 (9) 0.0201 (9) 0.0051 (8) 0.0118 (8) C22 0.0389 (10) 0.0496 (10) 0.0278 (8) 0.0192 (8) 0.0060 (7) 0.0055 (7) Geometric parameters (Å, °) S1-C9 1.7342 (18) C5-C6 1.386 (3) S1-C10 1.7727 (18 
